The aim of the study was to conduct an audit of patients who died in the ward after discharge from the intensive care unit (ICU). Clinical records of those who died in the ward following discharge between 1991 and 1997 were reviewed. Patients were retrospectively grouped according to whether death was expected, unexpected or likely to die within one year. The causes of death, times in ICU and hospital, demographics, and APACHE II scores were compared.
An intensive care unit (ICU) provides a service for patients with potentially recoverable disease, and for those who can benefit from more comprehensive observation and complex treatment than that available on standard hospital wards 1 .
As technology and expertise increases, patients previously considered unsalvageable are presenting for intensive care. The cost of caring for a patient in the ICU is considerable and varies between $NZ1500-3000 per day 2 . There is, therefore, a requirement for cost-benefit analysis of intensive care treatment. For instance, if intensive care management results in discharge to the ward but the patient subsequently dies in hospital, one should examine the appropriateness of the intensive care admission and/or the quality of care in the ward.
The aim of this study was to audit the cause of death in patients who died in the ward after discharge from the Waikato Hospital ICU. Was death inevitable, quite likely, or should the patient have had an expectation of being discharged home? Were there any identifiable problems contributing to their deaths?
METHODS
The Waikato Hospital ICU admits a wide mix of patients including medical, surgical, paediatric, and postoperative open heart patients. Between July 1991 and November 1997, 6,741 patients were admitted to the ICU and entered into the ICU data base. These were divided into three groups: a) survivors-patients who were discharged from hospital, b) ICU deathspatients who died in the ICU, and c) ward deathspatients who died in the ward after discharge from the ICU. For all three of these groups, time in the ICU and hospital, age, sex, and the APACHE II (worst in first 24 hours) were extracted.
The ward deaths were then studied in more detail and divided, after retrospective analysis of their clinical files and our data base, into two subgroups: 1) those leaving ICU as a form of triage and expected to die, and 2) others who died in the ward.
The criteria for group 1 were those where a deliberate decision had been made to withdraw further invasive treatment and institute a nonresuscitation order while still in the ICU, e.g. a patient with severe hypoxic-ischaemic cerebral damage. It was therefore anticipated that such patients would die on the ward in the near future.
The remaining patients (group 2) were studied further, as they were in the pool of patients who could possibly be expected to survive. Further investigation *Medical Student. †F.F.I.C.A.N.Z.C.A., Clinical Director, Critical Care. of this group was carried out including the patient age, admission diagnosis, progress while in ICU, underlying medical disorders, number of organs affected, days in ward before death and main organ system leading to death. Two subgroups were identified: 1) death was completely unexpected, 2) death was quite likely within the first year of discharge, e.g. renal failure, severe chronic lung disease, severe ischaemic heart disease with poor ventricular function. This judgement was retrospective and made by an experienced intensive care specialist (the senior author) after review of all the data available.
Patients were grouped according to the primary cause of death. This was the underlying antecedent rather than the final event, e.g. a patient with a cerebral haemorrhage died from a cerebrovascular accident rather than a cardiac arrest, although obviously cardiac arrest is always the final event. Cardiac arrest or failure was designated where that was the main antecedent cause of death.
Time in the high dependency unit (HDU) before final discharge to the ward was determined, and an analysis of patients who were admitted initially to the ICU from the ward, but who later died when discharged back to the ward was made.
RESULTS
Over the seven-year period that this study encompassed, there were 6,741 admissions to the ICU. During this time there were 825 repeat admissions to the ICU, leaving a total of 5,916 individual patients. Of this total, 5,283 (89%) survived hospital, 525 (9%) died in ICU and 108 (2%) died in the ward. Of the ward deaths, there were nine missing sets of clinical notes, leaving 99 patients to study. Table 1 shows the demography of the groups: survivors, ward deaths (expected and other) and ICU deaths. The patients who died on the ward were the oldest of the three groups. Male patients were dominant in all groups. There was a gradation of APACHE II scores: ICU deaths (25), expected to die in ward (22), the remainder who died in ward (18) and survivors (16).
The duration of stay in the ICU and hospital (includes ICU stay) is shown in Table 2 for all groups. The ward deaths had a mean length of stay in ICU of 138 hours (all subgroups were the same), which is much greater than for the ICU deaths and more than twice as long as the survivors. The mean hospital stay of the "expected ward death" subgroup was 12 days, but the mean hospital stay of the other ward deaths was 24 days. The causes of death for the 99 patients who died on the ward are displayed in Table 3 . Sixty (60%) patients were discharged with the expectation that they would die in the near future and 53% of these died within 24 hours of discharge from ICU. Twentyfive per cent of this subgroup had suffered severe hypoxic-ischaemic cerebral damage secondary to a pre-ICU cardiac arrest. Other major causes in the "expected to die" subgroup were cerebrovascular accidents, renal failure, and respiratory failure.
Of the five (5%) patients where death was unexpected, one had an untreatable but undiagnosed dissecting aneurysm and another developed a leukaemia non-responsive to treatment. Cardiac arrest was the main cause in this group and none died from their presenting ICU problem. The patients in the "likely to die" subgroup often died of cardiac arrest and 65% had more than one organ system disease. The most common combination of organ failure was cardiac and pulmonary and most had underlying ischaemic heart disease and/or chronic obstructive lung disease. Many of these patients did not respond well to treatment in ICU, and the problems continued on the ward, leading to 62% having some form of treatment withdrawal before their death.
Of the 39 patients who were in the "death unexpected" or "likely to die" subgroups, 19 (49%) spent on average of five days in the HDU before going to the general ward.
Out of the total of 99 patients who died on the ward, 22 had previously been admitted to the ICU from the ward. Closer analysis of these patients showed the following: 1. Eleven in the "expected to die" subgroup-of whom four patients had suffered from avoidable events prior to admission. These included fluid depletion causing hypotension and renal failure; circulatory overload in the presence of left ventricular failure and renal failure causing pulmonary oedema; antibiotics not started until three days after positive blood cultures were available, leading to admission with sepsis and shock; and continuous uncontrolled atrial fibrillation for seven days and charted warfarin not given. 2. Eleven in the "unexpected to die" subgroup and the "likely to die" subgroup-of whom four patients had suffered avoidable antecedent events. These included prolonged repeated hypoxic episodes and eventual respiratory arrest; failure to perform blood cultures for a long period of time in a patient with high fever and who had had abdominal surgery, leading to failure to give antibiotics and severe sepsis; rapid atrial fibrillation not controlled and eventual cardiac arrest; and prolonged period of severe hypertension in a patient with amyloidosis of the heart leading to a cardiac arrest. Thus eight out of 22 (36%) of the patients who were admitted to the ICU from the ward had some potentially avoidable events which may have contributed to their eventual death.
DISCUSSION
The aim of this study was to audit the cause of death of patients who died in the general wards after discharge from intensive care and before they were released from hospital. One might surmise that some of these patients died from potentially recoverable complications which could have been prevented by continued care in ICU, or that they may have benefited from a higher level of care on the wards. Such questions are frequently asked when outcomes from intensive care are reviewed 3, 4 . This study suggests that deaths were due to underlying continuing organ failure rather than problems in post ICU ward management.
While the judgements regarding the "expected to die group" (triaged) were made prospectively by ICU senior staff, it is important to realise that the classifications made in the other groups about expectation of survival after ICU discharge, although also made by a senior ICU specialist, were made retrospectively. It also needs to be appreciated that we were not looking at how well doctors could predict death, but rather whether any of the deaths were preventable.
The question may be asked if the patient was in the "likely to die" groups, why was he or she discharged from ICU? The answer is that many patients are discharged from intensive care not because they are expected to live for a long period, but because intensive care management can make no further contribution to outcome. For instance, a patient with severe chronic lung disease may be ventilated in an emergency, and be discharged from the ICU after successful immediate treatment, but remain with severe underlying disease. Based on clinical information and consultation with the patient and family, a decision may be made not to proceed to mechanical ventilation in the event of another clinical exacerbation. Not uncommonly, intensive care admission is precipitated in chronically ill patients, for whom that admission would not otherwise be appropriate, by an event such as an operative procedure. The main aim of the intensive care management in such circumstances is to reverse the immediate problem; e.g. inability to maintain spontaneous ventilation in the immediate postoperative period, and discharge the patient.
The fact that the worst APACHE II scores over the first 24 hours of ICU admission corresponded independently and in a graded fashion with our classifications suggests some logic to the process; i.e. the patients who died earlier had the highest APACHE II scores.
In contrast to the study by Wallis et al 4 , we did not find major problems in the post ICU ward care that contributed to deaths. Of the 99 patients dying in the ward, 60% were considered unsalvageable by ICU staff before discharge from ICU. Of the remaining 39 patients, only five were in the unexpected death group, and at least two of these unavoidable because of their pathology. The other 34 patients who died were all a major risk group, and in the views of the authors, likely to die within a year. Many of the patients were severely debilitated due to multiple health problems prior to their ICU admission, as a consequence of their admission disease and due to weakness arising from prolonged intensive care.
In our study, ICU stay was much longer in patients dying in the ward than in the survivor and ICU death groups. This reflects a prolonged effort to get some of this group fit enough to discharge to a ward. Although the mean ICU stay was almost identical for all ward death subgroups, length of hospital stay varied considerably, with the "expected deaths" staying half the time of the remainder of the group. This reflects the triage process for the severely affected "expected death" subgroup. The increased mean age of the ward death patients (identical in each ward death sub-group), could also be expected to contribute to prolonged recovery or increased likelihood of death.
Intensive care specialists are commonly required to determine which patients should be managed in an intensive care unit. It is possible that the multisystem disease suffered by some of the ICU patients who later died in the ward should have led to refusal of admission or earlier acceptance that they would not survive. All admissions to our ICU are carefully vetted, the criteria for admission being that a useful therapeutic gain is possible. Where doubt exists, the patient is given the benefit of the doubt and admission arranged. Such decision-making will become more common with aging of the population 5 .
The ability to recognize futile situations and triage patients appropriately is important, although this is a major problem in some parts of the world. In our experience most of the New Zealand population are amenable to forgoing futile life support therapy in the interests of dignity and reduction of suffering. Intensivists and other specialists are able to withdraw treatment in a timely fashion, and do so faster than for instance in the U.S.A. 6 . This audit confirms this fact in that of the 99 patients dying in the ward, 60% had had all invasive treatment stopped before arrival in the ward, and after time in the ward, excluding the subgroup of five unexpected deaths, 62% of the remaining 34 patients had orders not to resuscitate or had some form of withdrawal of treatment by the ward clinicians.
Evidence suggests that standard ward care is often insufficient to prevent deaths and that some patients require a higher intensity environment 4,7-11 . Of those patients who left ICU but later died in the ward, almost half spent time in HDU (mean 5 days). The benefit of such an area for long-term ICU patients before discharge to a general ward can be considerable. One can speculate that this interim period of high dependency care reduced the likelihood of deficiencies in subsequent standard ward care. However, it was surprising to see that of those who later died but were admitted to ICU from the general wards in the first place (22 out of 99), eight had avoidable incidents which contributed to their admission to ICU. Hillman 10 suggests that timely care within a responsive system has the potential to reduce morbidity, deaths and costs. In our study, the ward death patients stayed, on average, more than twice as long in ICU and hence consumed more than twice the resources per patient than the group of survivors. It is possible that timely intervention in some of the above patients might have reduced morbidity and costs. Although it is also probable that many other admissions to ICU from hospital wards (in the survivor and ICU death groups) had antecedent treatment of deficiencies in the ward, these were not studied.
In conclusion, very few patients died unexpectedly in the wards after discharge from the ICU. No apparent treatment deficiencies causing death were detected. Deaths could be largely attributed to ongoing severe organ disease which was considered likely to cause death within a reasonably short time frame, and many had some form of treatment limitation before death. However there was evidence in some patients that avoidable events had precipitated ICU admission and may have contributed to death after discharge from the ICU.
